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Abstract 
In this paper we model the volatility of the spread between the overnight interest rate and the 
central bank policy rate (the policy spread) for the euro area and the UK during the two main 
phases of the financial crisis that began in late 2007. During the crisis, the policy spread 
exhibited signs of volatility, owing to the breakdown in interbank market activity. The 
determinants of this volatility are assessed using Stochastic Volatility models to gauge the role 
played by liquidity risk, credit risk (financial and sovereign), and interest rate expectations. Our 
results suggest that liquidity risk is the main determinant of the volatility of the policy spread, 
but also that private bank credit risk has become more apparent in the post-Lehman collapse 
phase of the crisis for the euro area as financial CDS premia rose due to possible default fears. 
In addition, the ECB appears to have been more effective in addressing liquidity risk since the 
onset of the crisis, and this may be related to its greater direct access to a broader range of 
counterparties and its acceptance of a broader range of eligible collateral. The main implication 
is that, in crisis times, a sufficiently flexible operational framework for monetary policy 
implementation produces the most timely response to market tensions.  
Keywords: Overnight Interest Rate Spread, Liquidity Risk, Credit Risk, Stochastic Volatility 
JEL classification: C32, E52, E58 
 
                                            
1 Corresponding author: Professor Guglielmo Maria Caporale, Centre for Empirical Finance, Brunel University, 
West London, UB8 3PH, UK. Tel. +44 (0)1895203327. Fax: +44 (0)1895 269 770. E-mail: Guglielmo-
Maria.Caporale@brunel.ac.uk.  
 
 2
We are very grateful to participants in the FRIAS Workshop on “Liquidity and Trust in 
Incomplete Markets”, Eltville am Rhein, Frankfurt, Germany, 15-17 March 2010, for useful 
comments on an earlier version of this paper. 
 3
1. Introduction 
The interbank money market is the primary channel for the implementation of monetary policy 
for a number of central banks, including, for example, the European Central Bank (ECB) and the 
Bank of England. Steering overnight interest rates is crucial for these central banks as this 
provides an anchor for the term structure of interest rates. In the case of the euro area, the Euro 
Overnight Index Average (EONIA) is a weighted average of all overnight lending transactions 
between the most active credit institutions in the euro area’s money market. Effective steering of 
the overnight rate by the ECB would therefore imply a low spread between the ECB policy rate 
and the EONIA rate. Since the intensification of the October 2008, a very large spread became 
evident, however.2 This coincided with a range of liquidity easing measures by the ECB, leading 
to a large liquidity surplus across the Eurosystem. While a number of papers have examined the 
determinants of the EONIA spread in the pre-crisis period, there are very few (if any) that 
examine the period of the crisis. The purpose of this paper is to investigate this issue, using a 
Stochastic Volatility modelling approach. While the primary analysis is on the euro area, we will 
also carry out a comparative analysis for the UK, which also adopted enhanced liquidity-
providing measures to counteract the lack of interbank market activity caused by the crisis. 
In non-crisis times, excess volatility is not prevalent in the overnight interest rate as it tracks 
closely the main central bank policy rate, so that the spread between both is relatively low (i.e. 
less than five basis points).3 In crisis times, however, this is not necessarily the case, and in the 
recent crisis there has been a clear rise in both the level and volatility of the overnight interest 
rate spread. Clearly, in circumstances when volatility is higher, so too is uncertainty associated 
with the spread. During the recent crisis of 2007 to 2009, as liquidity dried up, a large policy 
spread was observed, particularly after the collapse of Lehman Brothers in mid-September 2008. 
This triggered an intensification of the crisis, and an expansion of central bank balance sheets as 
liquidity-providing measures were introduced. The result was a large liquidity surplus. In the 
case of the euro area, the EONIA rate fell below the minimum bid rate (MBR) in the MRO (main 
refinancing operations), as opposed to non-crisis times when EONIA normally trades above the 
MBR rate – see Figures A1 and A2 in the Appendix for more details. 
Previous work that focuses on explaining the overnight interest rate spread is relatively limited, 
while to the knowledge of the authors there is existing study aiming to explain the spread in the 
crisis of 2007 to 2009. Regarding the EONIA spread, Nautz and Offermanns (2008) examined 
volatility transmission in the European money market over the period 2000 to 2006, specifically 
assessing the transmission of EONIA volatility to longer term money market rates. In estimating 
the time-varying dynamic of EONIA volatility, the conditional mean and volatility of the EONIA 
rate are estimated using an EGARCH model.4 Their analysis focuses on the period from March 
                                            
2 See Figure A1 in the Appendix which shows that the EONIA spread level increased to about 65 basis points 
(negative)  by the end of 2009 compared to the small positive spread in place prior to the collapse of Lehman 
Brothers. Figure A2 illustrates the decline of the EONIA rate within the ECB’s standing facilities corridor. 
3 A small positive spread can be justified on the grounds that the marginal rate of the main refinancing operations is 
usually greater than the minimum bid rate. In addition, the EONIA rate can be greater than the MRO rate as 
collateral costs differ between the central bank and the market (see Linzert and Schmidt, 2008). Moreover, in non-
crisis times, there is evidence to suggest that liquidity variables may only be relevant during the last week of the 
maintenance period – see, for example, Moschitz (2004), Ejerskov et al. (2003) and Würtz (2003). 
4 The estimation of an EGARCH model for assessing the volatility of overnight rates and the martingale hypothesis 
during the maintenance period was first carried out by Hamilton (1996), where the focus was on the Federal funds 
rate. 
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2004 to August 2006. They find that the new framework has reduced the volatility in all money 
market rates. Interestingly they explain the fluctuation in the EONIA rate as being due to not 
only to the EONIA spread, but also to the term spread (defined as the spread between the 3-
month Euribor rate and the minimum bid rate). These authors find that the latter, as an indicator 
of interest rate expectations, is an important determinant, even under the new framework. 
Bartolini and Prati (2005) assess the volatility of overnight interest rates for a range of countries, 
including the euro area. These authors also use an EGARCH model and focus on the results from 
the variance equation to identify the effect of monetary policy implementation across countries 
on interest rate volatility.  
Similarly, Würtz (2003) adopts an EGARCH specification to model the volatility of the EONIA 
spread, finding that expectations on changes in the policy rates and the end of the maintenance 
period effects are the main drivers of the EONIA spread. The equation used for the policy spread 
is non-linear to reflect the fact that the EONIA rate is bounded by the standing facilities of the 
ECB Gaspar et al. (2008) present a model that examines the determinants of equilibrium in the 
market for daily funds. Using the EONIA panel database over the period 1999 to 2005, the 
model indicates that there is a rise in both the time series volatility and cross-section dispersion 
of the lending rates applied by commercial banks towards the end of the reserve maintenance 
period.  
Sarno and Thornton (2003) apply an error-correction framework to US data. Specifically, the 
overnight rate is assessed by estimating error-correction equations for the Federal funds rate and 
the 3-month Treasury bill rate. They find that the adjustment of the Federal funds rate to the 
Treasury bill rate is asymmetric, namely that the effect is more pronounced when the Federal 
funds rate is below its equilibrium level. Similar effects in, respectively, a Japanese and 
European context have been found by Kuo and Enders (2004) and Clarida et al. (2006). Nautz 
and Offermanns (2007) examine how the EONIA rate adjusts to term interest spread, and how 
the policy rate of the ECB is affected by interest rate expectations and the monetary policy 
operational framework of the ECB. They find a strong role played by the tender arrangement. 
Specifically, the introduction of variable rate tenders with a minimum bid rate in June 2000 did 
not lead to a loss of control over the EONIA, and in fact, the link between EONIA and the policy 
rate appears to be even stronger when a positive spread is rising.  
Previous research suggests that interest rate expectations had a strong role to play in driving the 
EONIA rate under the operational framework of the ECB that was in place prior to March 2004, 
whereas this was expected to have a much more muted effect under the post-March 2004 
framework (see Bindseil et al., 2002). This was due to the fact that, under the new framework, 
the new policy rate would only become effective at the beginning of a new maintenance period 
after the meeting of the ECB Governing Council.5 Nautz and Offermanns (2007) make the point 
that the minimum bid rate of the ECB should set a lower-bound for interest rates, so that the 
adjustment of the EONIA to the policy rate should be stronger where the EONIA is low relative 
to the minimum bid rate.6 This, in turn, suggests that there may be an asymmetric response in the 
EONIA spread to interest rate expectations. Such a scenario was identified for the euro area by 
                                            
5 This was intended to mitigate the distortive effects of interest rate expectations on the bidding by banks in the 
MRO and the overnight rate dynamics. 
6 In a related study, Ayuso and Repullo (2003) note that a central bank’s asymmetric loss function may lead to a 
non-symmetric EONIA adjustment (in terms of, for example, a greater degree of risk aversion for an interest rate 
below rather than above target).  
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Würtz (2003). In addition, in an application to the US, Sarno and Thornton (2003) indicate that 
expectations of rate rises have relatively stronger effects on overnight rates. 
More recent research by Linzert and Schmidt (2008), based on OLS, finds that the EONIA 
spread is dependent upon liquidity policy (the difference between actual and benchmark 
allotment), the bid-to-cover ratio (the ratio between the total bid volume and the amount 
covered), within period rate expectations (the spread between one-week swap rates and the 
policy rate), interest rate uncertainty (the conditional volatility of the change in one-week swap 
rates), and the liquidity deficit. The results indicate that a rise in the liquidity deficit has a 
particularly strong effect in increasing the EONIA spread. A similar, albeit less strong, effect is 
found with banks’ uncertainty over liquidity conditions, whereby greater uncertainty increases 
the spread.  
Hassler and Nautz (2008) examine the persistence of the EONIA spread in an attempt to measure 
the controllability that the central bank has in maintaining a low spread. Like many other 
academic papers on the EONIA spread, this paper was written in the context of a rising spread 
following the change in the ECB’s operational framework in March 2004. These authors use 
fractional integration techniques and interpret the order of fractional integration of the spread as 
a measure of ability to control the overnight rate.7 With an interest in explaining why the EONIA 
spread appears to be non-responsive to liquidity injections by the ECB, they find that this may be 
due to a rise in persistence. Overall, they conclude that the spread is stationary prior to March 
2004. After this period, it is fractionally integrated of an order of about 0.2. Thus, while they 
believe that the EONIA is still under control (with the order of integration being less than 0.5), 
the interpretation is that the extent of controllability may not be strong. This is of particular 
interest in the current paper, of course, where indeed controllability of the EONIA appears to 
have worsened considerably. 
An apparent gap in the literature relates to the particular factors have affected the policy spread 
in the midst of the financial crisis of 2007 to 2009. The crisis caused this spread to rise 
substantially in the period after August 2007, and notably after the collapse of Lehman Brothers 
in September 2008. The interbank market in the euro area effectively broke down, as banks 
refused to lend to each other. In the euro area, they borrowed from the ECB and re-deposited 
with the ECB. This caused a change in the refinancing framework of the ECB, when in October 
2008 it offered refinancing to banks at full allotment with a fixed rate for maturities up to 12 
months. This expansion in liquidity provision was aimed at lowering borrowing costs as central 
banks acted as intermediaries for interbank market activity. The result was a substantial liquidity 
surplus in the Eurosystem and an associated rise in the central bank’s balance sheet by a factor of 
about two, but also an apparent distortion of the signalling of the monetary policy stance. In the 
case of the UK, there has also been a liquidity surplus in place since October 2008, mainly owing 
to longer term refinancing against enlarged collateral for counterparties. Since March 2009, the 
Bank of England has engaged in quantitative easing measures (asset purchases financed through 
central bank reserves). 
We analyse the policy spread by estimating Stochastic Volatility models (see Harvey et al., 
1994) for the spread as a function of the following factors in the case of both the euro area and 
                                            
7 They note that previous studies on the volatility of the EONIA spread have found it to be generated via an I(0) data 
generating process (e.g. see Perez Quiros and Rodriguez Mendizabal, 2006) and Nautz and Offermanns, 2007). 
They view this approach, based on the dichotomy between integer order of integration, I(0) and I(1), as being overly 
restrictive. 
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the UK: liquidity risk (3-m EURIBOR/LIBOR-OIS spread), bank credit risk (bank CDS premia), 
sovereign credit risk (sovereign CDS premia), and interest rate expectations (1-m forward rate 
spread with the EURIBOR/LIBOR). All the data have been obtained from Bloomberg at a daily 
frequency over the period 7 August 2007 to 22 October 2009. Two models are estimated for the 
euro area and the UK in turn: one focusing on the less intense phase of the crisis (7 August 2007 
to 14 September 2008), the other on the crisis after the collapse of Lehman Brothers (15 
September 2008 to 22 October 2009). The layout of the paper is the following. Section 2 outlines 
the econometric framework. Section 3 presents the empirical results. Section 4 summarises the 
main findings and draws some policy conclusions. 
2. The Econometric Framework 
Consider the following multivariate stochastic volatility model (see Harvey et al., 1994) for a 
two-variable system: 
tthw ξ+Θ= t            (1) 
ttt hh η+= −1            (2) 
with wt being a 2×1 vector of (de-meaned) stochastic volatilities. Each component is given by: 
)/()log(log 222222 ytyytt csycscsyy +−+≅        (3) 
where yt is a given time series, s2y is the sample variance of yt , and c is a small number (a value 
of 0.02 is suggested).8 As for equation (1), ht is a 2×1 vector of unobservable factors, whose 
dynamics are modelled as a random walk in (2). Θ is a 2×2 matrix of factor loadings, ξt is a 2×1 
vector of disturbances normally distributed with mean zero and with covariance matrix Σξ, ηt is a  
2×1 vector of disturbances normally distributed with mean zero and with covariance matrix Ση. 
The model given by (1) and (2) is not identified. For any non-singular matrix H, the matrix of 
factor loadings and the trend component could be redefined as Θ* = ΘH-1 and ht* = Hht, so that:  
ttt hw ξ+Θ= **          (4) 
  
**
1
*
ttt hh η+= −           (5) 
where tt Hηη =*  and the relationship between the covariance matrices of η and η* is given by Ση* 
= HΣηH′. Then, the model given by (1) and (2) is observationally equivalent to the one given by 
(4) and (5).  
The following restrictions are imposed for the purpose of exact identification. First, Ση, the 
covariance matrix of the level disturbances, is restricted to be diagonal. Second, the elements of 
Θ are such that Θij = 0 for j > i, i = j = 2, and they are equal to unity along the main diagonal. 
                                            
8 This is the transformation suggested by Breidt and Carriquiry (1996) to deal with a practical problem arising if the 
expression in (3) is given by 2log ty . In this case some of the observations are zero, and the logarithm cannot be 
taken. 
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These sets of restrictions on the factor loading matrix are obtained by using a Cholesky 
decomposition of Ση. The restrictions on the Θ matrix imply a recursive identification scheme: 
the first series is influenced only by shock η1t, whereas the second is influenced by both shocks, 
η1t and η2t. This identification scheme is arbitrary and, as Harvey (1989) points out, defining the 
factors in this way may not lead to a particularly useful interpretation. For this reason, a factor 
rotation is carried out with respect to an angle λ by post-multiplying Θ by the transpose of the 
orthogonal matrix H:9 
⎥⎦
⎤⎢⎣
⎡
−= λλ
λλ
cossin
sincos
H     
and the factors h*t = Hht are still driven by mutually uncorrelated disturbances with unit 
variances, while the factor loading matrix becomes Θ* = ΘH′. Since we do not have any priors 
that justify a zero exclusion restriction on Θ, imposing this restriction would be rather arbitrary. 
We follow, instead, the suggestion of Harvey (1989), and Harvey et al., (1994) and select a 
factor rotation that leads us to interpret the two shocks η1t and η2t according to our theoretical 
prior. 
The above set-up can easily be extended to the multivariate case, where in order to investigate 
the dynamic interactions between the various volatilities one can let the vector of volatilities ht 
follow a VAR(1) process. A series of stochastic volatility models will be estimated here based on 
the framework described, where the independent variables driving the volatility spread are 
liquidity risk, bank credit risk, sovereign credit risk, and interest rate expectations.10 Specifically, 
two alternative models will be estimated for the euro area and the UK, as follows:  
• Crisis Pre-Lehman Collapse: 7 August 2007 to 14 September 2008 
• Crisis Post-Lehman Collapse: 15 September 2008 to 22 October 2009 
The dates have been selected to coincide with well-known events and also to ensure an equal 
number of observations in each model. Using this approach provides us with an overview of 
whether the policy spread drivers behave differently in different crisis stages. For example, the 
post-Lehman collapse phase provides a special case in which basically all of the euro area’s 
banking sector's refinancing needs were met by the Eurosystem, which caused the EONIA rate to 
drop below the policy rate after that (since the cost of refinancing for banks with access to the 
money market (EONIA) was much lower than the rate applied to banks that needed to go to the 
Eurosystem).  
                                            
9 An orthogonal matrix is such that HH’ = I, where I is an identity matrix. 
10 Our estimated models also incorporate unobserved components to account for a stochastic trend, cyclicality, and 
irregularity, as well as a first-order autoregressive component.  
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3. Empirical Results 
 
This section reports the estimation results. The models are conditioned on the spread between the 
overnight interest rate and the main central bank policy rate. Tables 1 and 2 provide, 
respectively, the results for the euro area in the less intense period of the crisis and the phase of 
the crisis after the collapse of Lehman Brothers.11  
 
Table 1 Crisis Period in Less Intense Phase – Euro Area 
Stochastic Volatility Model Output 
 Coefficient SE t-value prob 
Liquidity Risk 0.837 *** 0.041 20.191 [0.000] 
Bank Credit Risk 0.035 *** 0.013 2.637 [0.009] 
Sovereign Credit Risk 0.085 ** 0.042 2.027 [0.044] 
Interest Rate Expectations -0.014 0.020 -0.731 [0.465] 
 
Variance of Disturbances 
Component Value (q-ratio) 
Level 0.003 ( 0.010) 
Slope 0.000 ( 0.000) 
Cycle 0.000 ( 0.000) 
AR(1) 0.363 ( 1.000) 
Irregular 0.000 ( 0.000) 
 
Parameters in AR(1) 
Variance 0.363 
AR(1) Coefficient 0.105 
 
                                            
11 Diagnostic test results indicate that the chosen model specifications are satisfactory (see Table A1 in the 
Appendix). 
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Table 2 Crisis in Post-Lehman Collapse Phase – Euro Area 
Stochastic Volatility Model Output 
 Coefficient SE t-value prob 
Liquidity Risk 0.429 *** 0.070 6.095 [0.000] 
Bank Credit Risk 0.238 *** 0.071 3.340 [0.001] 
Sovereign Credit Risk 0.027 0.052 0.532 [0.595] 
Interest Rate Expectations -0.035 0.058 -0.609 [0.543] 
 
Variance of Disturbances 
Component Value (q-ratio) 
Level 0.000 ( 0.000) 
Slope 0.000 ( 0.000) 
Cycle 0.004 ( 0.006) 
AR(1) 0.810 ( 1.000) 
Irregular 0.396 ( 0.489) 
 
Parameters in AR(1) 
Variance 0.809 
AR(1) Coefficient 0.841 
For the euro area, in the less intense phase of the crisis, the volatility in the EONIA spread is 
driven almost fully by liquidity risk. However, both private bank credit risk and sovereign credit 
risk also appear to play a role. Interest rate expectations do not affect the volatility of the spread, 
which is perhaps indicative of a high degree of market certainty on interest rate changes at the 
ECB. Table 2 shows that the EONIA spread volatility in the post-Lehman phase of the crisis is 
driven by both liquidity risk and private bank credit risk. Interestingly, liquidity risk seems to 
play a lesser role in this phase of the crisis compared with the less intense phase, while bank 
credit risk assumes a much more substantial role in affecting the volatility of the spread. In 
addition, sovereign credit risk in the post-Lehman phase no longer affects the volatility spread. 
This may suggest that, despite the non-conventional monetary policy measures introduced by the 
ECB to address liquidity funding needs, as the crisis intensified bank CDS premia increased due 
to possible default fears amongst market participants.  
The variance of the disturbances reported conveys information on the fluctuations in the model 
components. The results suggest that there is no evidence of an unobserved stochastic trend in 
the model, implying that the variables used in the model are sufficient and other exogenous 
variables that cannot be explicitly measured are not required.12 In addition, there is no evidence 
of unobserved cyclical behaviour in the less intense phase, and only marginal evidence in the 
post-Lehman phase. Unlike in the less intense phase, there is evidence of the presence of an 
unobserved irregular component in the phase of the crisis after the collapse of Lehman Brothers. 
This is in line with intuition. In addition, there is a notable rise in the size of the autoregressive 
coefficient from the less intense phase to the post-Lehman phase, indicative of greater 
persistence in the latter period. Finally, as shown in Figures A3 and A4 in the Appendix, the one-
                                            
12 There are two components to the trend: the level is the actual value of the trend, while the slope is the component 
of the trend that may or may not be present. When the estimated value of the parameters is zero, this implies that a 
stochastic trend is not present. 
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step ahead filter appears to have a better fit in the less intense phase of the crisis, in line with 
expectations.13 Tables 3 and 4 below present the results for the UK. 
Table 3 Crisis Period in Less Intense Phase – UK 
Stochastic Volatility Model Output 
 Coefficient SE t-value prob 
Liquidity Risk 0.185 *** 0.063 2.928 [0.004] 
Bank Credit Risk 0.075 *** 0.051 1.460 [0.001] 
Sovereign Credit Risk -0.026 0.023 -1.158 [0.248] 
Interest Rate Expectations 0.178 0.052 3.379 [0.145] 
 
Variance of Disturbances 
Component Value (q-ratio) 
Level 0.000 ( 0.000) 
Slope 0.000 ( 0.000) 
Cycle 0.000 ( 0.000) 
AR(1) 0.549 ( 0.766) 
Irregular 0.718 ( 1.000) 
 
Parameters in AR(1) 
Variance 0.549 
AR(1) Coefficient 0.866 
 
Table 4 Crisis in Post-Lehman Collapse Phase – UK 
Stochastic Volatility Model Output 
 Coefficient SE t-value prob 
Liquidity Risk 0.129 ** 0.053 2.422 [0.016] 
Bank Credit Risk -0.015 0.059 -0.259 [0.795] 
Sovereign Credit Risk 0.015 0.055 0.271 [0.787] 
Interest Rate Expectations 0.121 ** 0.056   2.138 [0.033] 
 
Variance of Disturbances 
Component Value (q-ratio) 
Level 0.001 ( 0.001) 
Slope 0.000 ( 0.000) 
Cycle 0.002 ( 0.003) 
AR(1) 0.434 ( 0.768) 
Irregular 0.565 ( 1.000) 
 
Parameters in AR(1) 
Variance 0.434 
AR(1) Coefficient 0.612 
                                            
13 This filter is the one-step ahead prediction error, which provides the minimum mean square linear estimators of ht 
and future observations (as opposed to the minimum mean square estimators (since 2log ty  is not strictly Gaussian). 
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In this case, liquidity risk and private bank credit risk also significantly affect the volatility of the 
UK overnight interest rate spread (the SONIA spread, SONIA standing for sterling overnight 
interest rate average). In addition, as in the case of the ECB, it seems that market participants 
fully priced in interest rate fluctuations, and therefore these do not affect the SONIA spread 
volatility. Unlike in the euro area, however, sovereign credit risk is not significant. Indeed, this 
may be a function of the heterogeneity of credit risk characteristics across many countries and 
firms in the euro area, whereas UK banks have relatively similar risk characteristics. Table 4 
shows that liquidity risk and interest rate expectations drive the SONIA spread volatility in the 
post-Lehman phase. The fact that interest rate expectations are significant suggests that the 
market was uncertain about the future path of UK interest rates. 
 
The variance of the disturbances indicates that, as in the case of the euro area, there is no 
evidence of an unobserved stochastic trend in the model across both phases of the crisis. In 
addition, as in the case of the euro area, there is some very marginal evidence of an unobserved 
cyclical component in the post-Lehman phase. The autoregressive coefficient is high in both 
phases, although somewhat higher in the less intense crisis phase, implying less persistence in 
the post-Lehman phase. In addition, there is some evidence that an irregular component across 
both sub-periods for the UK (unlike the euro area, where this was only the case for the phase of 
the crisis after the collapse of Lehman Brothers). This may be related to distortions relating to 
the emergency bail-out of Northern Rock in September 2007, of the UK’s largest mortgage 
lenders at the time. This may also be a contributory factor to the apparent poor fit of the one-step 
ahead filter for the UK (see Figures A5 and A6 in the Appendix). 
 
In interpreting these results, it is worth bearing in mind that the immediate response to the crisis 
by the ECB was different from that of the Bank of England. At the onset of the crisis in August 
2007, the ECB opted to inject additional liquidity into the market via open market operations in 
order to avoid a spike in short-term interest rates. By contrast, the Bank of England provided 
liquidity through its overnight lending facility, which caused a rise in overnight rates. In 
addition, differences in responses were related to different operational frameworks in place. The 
ECB usually operates with 300 banks, although 1700 can access open market operations and an 
additional 700 can access overnight standing facilities. By contrast, the Bank of England deals 
with just 40 counterparties, with a further 20 being able to access standing facilities. Moreover, 
the collateral framework in place at the onset of the crisis meant that the effective provision of 
liquidity was more fluid in the case of the ECB compared with the Bank of England. For 
example, the ECB already had in place a wide definition of eligible collateral. In the case of the 
Bank of England, it was necessary to make adjustments to instruments to accept a broader set of 
collateral. It is clear that the ECB had a particular advantage over the Bank of England given its 
access to a much wider range of counterparties. The operational structures in place at the ECB 
may help to explain why the extent to which liquidity risk affected the spread in the first phase of 
the crisis was reduced by about half in the second phase (compared to the UK, where there was 
no change in the extent to which liquidity risk affected volatility in the policy spread). 
 
 
4. Conclusions 
This paper has estimated a stochastic volatility model for the overnight interest rate spread for 
the euro area and the UK during the financial crisis which began in August 2007, focusing on the 
role played by liquidity risk, bank credit risk, sovereign credit risk, and interest rate expectations. 
Two models were estimated for the euro area and the UK in turn, one examining the period from 
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the inception of the crisis in August 2007 until September 2008, and the other the subsequent 
period when the crisis intensified following the collapse of Lehman Brothers in September 2008.  
The results suggest that liquidity risk is the primary determinant of the volatility in the policy 
spread. This holds across both phases of the crisis for the euro area and the UK. In the case of the 
euro area, it is apparent that the role played by liquidity risk declined in the post-Lehman 
collapse phase compared to the less intense phase of the crisis. This suggests that the liquidity 
easing measures introduced by the ECB have helped to address funding liquidity stress in the 
market. By contrast, bank credit risk has become a more substantial driver of volatility in the 
policy spread in the post-Lehman phase. This may suggest that while liquidity risk was 
alleviated, the role played by bank credit risk became more substantial then. This may be related 
to fears of bank default by the market as collateral eligibility was broadened. Regarding the UK, 
the extent of liquidity risk has remained largely constant across both crisis phases, while bank 
credit risk was eliminated in the post-Lehman phase. As for the role of interest rate expectations, 
these do not appear to affect volatility in the policy spread for the euro area, suggesting effective 
communication on the part of the ECB. However, interest rate expectations are significant in the 
post-Lehman phase in the UK, suggesting some uncertainty or lack of transparency by the Bank 
of England as regards policy signalling.     
Overall, it appears that the volatility in the policy spread is largely associated with liquidity risk 
and bank credit risk. This is particularly the case for the euro area, where there exists a more 
heterogenous group of banks and a more heterogenous set of risk characteristics in the banking 
sector compared to the UK. The overarching motivation for a central bank’s preference for a 
non-volatile spread relates to the signalling of the monetary policy stance. Excessive volatility in 
the spread can distort the stance of monetary policy in the market. Given this, the main policy 
implication of our analysis would be that control of the volatility in the policy spread requires 
prudent central bank intermediation, but also, crucially, a sufficiently flexible operational 
framework for monetary policy implementation. The flexibility in the ECB’s framework enabled 
it to react rapidly to tensions in the market to address liquidity concerns. This may help to 
explain why the extent to which liquidity risk affected the volatility of the policy spread in the 
euro area almost halved in the post-Lehman collapse phase of the crisis compared to the first 
stage of the crisis.  
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Appendix 
Figure A1  EONIA – MBR Spread (basis points)
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Note: MBR stands for the minimum bid rate (MBR) in the main refinancing operations (MRO). 
 
Figure A2  EONIA, EURIBOR(3M) and the Standing Facilities Corridor 
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Note: the standing facilities corridor is defined by the interest rate on the marginal lending facility (MLF) to obtain 
overnight liquidity from the ECB and the interest rate on the deposit facility (DF) to make overnight deposits, which 
normally provide the ceiling and floor for the overnight market interest rate. 
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Table A1 Model Test Diagnostics 
Summary Diagnostics 
 Euro Area UK 
Less Intense 
Crisis Phase 
Crisis Post 
Lehman  
Less Intense 
Crisis Phase 
Crisis Post 
Lehman  
Standard Error 0.635 0.991 1.009 0.983 
Normality 53.935 7.414 4.543 25.695 
Heteroskedasticity 0.308 0.419 0.885 0.816 
Serial Correlation at lag 1: r(1) 0.006 -0.004 -0.008 -0.010 
Serial Correlation at lag 14: r(14) 0.078 -0.029 -0.063 -0.023 
Durbin-Watson 1.979 2.004 1.964 1.999 
Box-Ljung – Q(14,10) 10.242 3.396 7.240 6.832 
R-squared 0.799 0.464 0.363 0.401 
 
 
 Figure A3  Stochastic Volatility of the Spread and One Step-Ahead Filter, Euro Area  
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Figure A4  Stochastic Volatility of the Spread and One Step-Ahead Filter, Euro Area  
 
 
 Figure A5  Stochastic Volatility of the Spread and One Step-Ahead Filter, UK  
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Figure A6  Stochastic Volatility of the Spread and One Step-Ahead Filter, UK  
 
 
